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that all the heavenly Bo- 
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than they ought to, 


they are to the Horizon. Hence 
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RNeftaction taken out of any common Table, is to the Ra- 


the true Refraction is to that expreſſed by his firſt Rule, 
or contained in this Table, in a direct Ratio of the Alt- 


- above the 
14. is fo be added to'theſe Numberß tc bd" che app 
Altitudes above the viſible Horzon Gf th S. 
The Moon's Parallax is the Difference between her Plate 
in the Heavens ſeen from the Surface of the Earth, Ad, 
chat in which ſhe would be ſeen fromm the Centte, wich 


reckiy by Aſtronomical Tables. On this Account the 


than her true Altimde;, the Quantity 
Table p. 3, 4, 5. and is to be afltled to all obſerved Alti- 


from the Moon's Meridian Altitude, the apparent” Time 
from the abferved Altitude of the Moon at a Diſtance from 
the menen e ie romparing her apparent ee 
from her right Aſcenſion and Declina tio, the Hour being 
1 but in this laſt Caſe the trug Altitude being firſts 
found, the Parallax muff be ſubſtracted from it to obtain 
10 p 
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dias, To allow for the Variations of Refraction in differ- 


ent Temperatures of; the -Air;; he has ſtated another Rule 
derived alſo from or 2 by his Obſervations, — 


1 88 b 
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tu the Barometer o 290 Inches; And in verſe 
Ratio of the Altitude Titermome by 350, 
to the Number 400. Sg | 
It is evident that all obſerved Altitudes of the heavenly 
Bodies ought to be diminiſhed bers taken put 
of this Table, particularly the Be Forge titudes of / 
Sun and Stars, . &e. the, Altit f the. Sun and Stars 
deligned for computing the apparen Ide lr ay, and 
the Altitudes of the Sun taken for computing his Azimuth. 
The Time for taking an Amplitude of the Sun is not 
when he appears in the Horizon, but when hi 515 
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peats 20˙ high, Yr his lower Limb 1 br t Lim 
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oe. Horizon ; but the 'Quaiitity of the Di 


laſt is called her true Place, and is that which is giten di- 

Moon,” except when Ig ibe Zenith, always appears lower 
Quantity of this Depteſſco, 

t in Altitude, is contained in 


tudes of the Moon. It Is uſeful in finding the Latitude} 
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+ It is likewle uſeful in compi, nehe ſecond Correction 
of Parallax delivered in the Preface: to: the Britiſh Mariner a 
Guide, which may alſo be conſulted. for the wol 
the abovementiqned Uſes. of the Man's Farallax, , Mtr. 
Lyons Tab. IV. ef Parallax, deſignad for facilitatinga he 
Computation of the ſesond Cor res tion of Parallax, requires. 
allo the Table of ihe Uſe of the Moons Patrallaxes . 
The Table, p. i647; and 8, ſerves to turn Pægreęs aud 
Minutes of the tor into Time, and the-contragy 3 

af frequent Ae already in the Rxpli · 
cation, at the Rphemerio It is, alſo uſeful to find 1708 
Differenge uf Lopgitude. between, Greenwich, and any Place, 
2 e of Ne e, found, in. Time. by the 
4 . of the, Moons Diſtance from the Sun or A Scar. 
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ex plain bereafter. nee 1 2 nn 
Hage Þuricpotains! r Latitudes 19 
of the; brighteſt Stars and aeareſt the Fcliptic, cbging.luch 
a8 are moſt proper. 10 take the. Moons ;Diſtagee dy om for 
= finding be Longitude at gea ; and. therefore it vd be 
better an geatiral not to. uſe any otherg. . The 10 marked 
with Afrika are the only ones mags uſe of mg the Diller 
of the Ephemeris. Ehis Table: is deriyed ] from a la 
Table of 40 Stars communicated to we, by Mr. Gael: 
ris, deduced from Dr. Bradley's Obſervations, and adapted 
to: the ear 1760. The. Longitude of, the Stars in this 
Table being adapted to the Beginning of the Year- 1767, 
muſt be increaſed by the proportional Part of 50'';,; the an- 
aual Variation, ' for-any-Day of the Year, according to che 
Number of Days from the Beginning of the Near, which 
may be found in the laſt Column of the mean Motion of 
the Sun for the Days of the Monch, p. 135-18 in Mayer 
Tables: They mult alſo be incteaſed at the Rate of 2875 i 
for every Year after 1767 ; and muſt further be corrected 
by the Number of Seconds taken out of the following 
Table, iatitled, Table to find the Aberration af a Zodia- 
cal Star in Longitude, communicated alfo. by Mr. Gael 
Morris. To find the. Argument or Number for. entering 
this Table with, ſobſtract the Longitude of the Star from 
the Longitude of the Sun, borrowing 12 Signs if _ 
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greateſt 
with! Reſpect to a Ster poſted near! he fame Parallel of 


Latitude it is proper t chuſe one dut of the 24 Stars 
contained in Table Page grh, ds fiear- this Situation as 

le, from which to obſerve the Moen's Diſtanee for find- 
ing the Longitude at Sea: For, if a Star be taken from 
Which the Moon varies her Diſtance too ſlowly, the una 
voidable Errors of Obſervation wil produce a 
tionably greater Error in the Reſult. The two following 
Tables, intitled, A Table for chufiig proper Stars for ob- 
ſerving the Moons Diſtance from, and a particular Table 
of Limits for, & Aquilæ, are deſigned for this Purpoſe, 
and were accordingly uſed for chuſing the proper Stars 


for the Moon's Diſtances in the Ephemeris. The Uſe - = 
t e * * 
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The Method & finding the Time Hom Mie obſerved Alri- 
tude of gtat wilt de ſewn in the 1 — coker finding the 
Longitude at Sea by, the He)p of the Eptiemeris. It is th 
ſhewn in the Britiſh Wfariner's Guide, Chap. in. Page 19. 
which 'alſb' conſult at Pa e 57 and 92, for the two other 
Uſes of the Catalague of nos Alon and Declivatiors, 
mentioned abore. 
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in them, This his Correction is owing to,.th 
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Air to, the Eye; ao Th contin, E 
well as by Theory. titudes 3 err 
Horizon of the Sea are wy lellened, by the Numbers 
out of this Table, according to the 
the Sea. hog 
The Tables of the right Afeenſions, D De 
gitudes, and Latitud L of 21 princi 
duced from Dr. Bradley's Obſervations, were communi- 
cated by the phat Mi. Hornſhy, Savilian 8 of 
Aſtronomy at Oxford. They may be p umed to be very 
exact, being ſettled from Ten Years Obſervations, made be- WW 
tween the Tears 1750 and 1760 and are fit for the nicer 
Inquiries of Aſtronomy. The Longitudes and Latitudes 
of 24 Stars, contained p. 9, are moſtly the ſame with 


theſe p. 16. to the neareſt Second, being both carr * on F I 
rom 
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PROPORTIONAL LIES 


HE apparent Diſtance' of the Moon from the Sun, 
or a fixed Star, being carefully obſerved and re- 
duced to the true Diſtance by the preceding Tables and 
Rules, it is manifeſt that the Problem of finding the Lon- 
gitude from Greenwich is reducible to this, to find the 
apparent Time of the Obſervation by the Meridian of 
Greenwich ; for, the Time at the Ship being given, the 
Difference of theſe Two is the Difference of ngitude in 
Time. The apparent Time at Greenwich is to be found 
by comparing the obſerved Diſtance reduced with the 
Diſtances of the Moon from the Sun or the ſame Star ſet 
down in the Ephemeris, for every Three Hours by the Me- 
ridian of Greenwich, and making the following Propor- 
tion; as the Variation of the Moon's Diſtance in three 
Hops os e den be is to the Difference of the re- 
PDfſtan he next preceding Diſtance in the 
.— : : ſo is three Hours or 180: to the Number 
of Hours, Minutes, &c. which added to the Hour ſtandin bg 
at the Top of the Column above the next preceding Di 
tance, gives the apparent Time of the Obſervation by the 


Meridian of Greenwich. 
. 1 have 
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1e calculated the Table of proportional Logarithms, 
w Lrerm them, -principalty in order to render the Opech- 
tion of his Froportien more eaſy. It 18 to 2 
= Txble of Logiſticul Logarithms, but three times as large, 
being continued up to 39 or Three Hours, on actount of the 
Diſtunces being fet down in the Ephemeris at ſuch d nter - 
= vals. Nothing more is to be done than to enter the Table 
with the Variation of Diſtance in Three Hours, looking for 
= the Degree and Minute at Top, and Seconds on the Side, 
| and take ont the proportional Logarithm; in like manter 
vs take ont the proportional Loparithm of the Difference 
of the reduced Diſtance and next preceding Diſtance in the 
= Ephenierls; the Difference of theſe Two Logarithms will de 
= the propertional Logarithm of the Hours, Minutes, and 
Seconds, which being found in the Table, and added to 
the Hour of the next Diſtance, gives the apparetit 
Lime by the Meridian at Greenwich. This will be fur- 
= ther. expleiged. and illuſtrated by an Example among the 
= Precepts for finding the Loogitude at Sea by the Help of 
= the Ephemeris. 
= TheTible of proportional Logatithms is uſo very uſe- 
ful in facilitating the Computation of the Effect of Pa- 
mallax upon the Moon's Diſtance from a $tar by Mr. Lyon's 
= Rules, as has been ſhewn in their Explication at the End 
= of his Tables. 
= Wherever any Proportion is to be worked, and all the 
Three given Terms are Sexageſimals, that is 10 ſay, Degrees, 
= Minutes, and Seconds, Hours, Minutes, and Seconds, &c. 
= the Anſwer is readily found by adding the proportional 
= Logarithins of the ſecond and third Terms, together with 
wle arithmetical Complement of the proportional Logarithm 
ol the firſt Term; the Sum will be the proportional Lo- 
= garithm of the fourth Term required. If one of the given 


flerms is Three Degrees, or Three Hours, whoſe propor- 
43 tional Logarithm is o, the Reſult is had by only adding 
I 3 Two Numbers together, as in the Caſe firſt mentioned-of 
3 | the Time at Greenwich from the reduced Diſtance 

| the Help of the Ephemeris. , 
1 1 If 


T 138 3] Ss 

Tf the Two firſt Terms in the Proportion are cotton 
—— and the Third a Sexagelumal, add che propor- 
4 tional rithin; of the Third: Terta 30 the common Lo- 

garithm ot the Firſt: Term, and the arithmeticalComple- 
ment of the common Logarithm of the;Second:'Texm; the 
Sum will be the progrotiengl Logarithm, of the Fourth 
Term requ uired. 9 ei 657! Nin - v1 
„Or, if the Two Firſt Terms are Sexagelimats, and the 
Third a common Number to the common Logarichm of 
the Third Term, add the proportional Logarithm of the 
Firſt Term, and the arithmetical Complement of the pro 
portional Logarithm of the Second Term, the — will 
de the common Logarithm of the Number required. 
Io multiply a Sexageſimal by any common Number, or 
by a Sine, Tangent, &c. to the proportional Logatithm 0 
* the Sexageſimal, add the arithmetical Complemęant of the 
Logarithm of the common Number, or of the — — 4 
Sine. Tangent, Kc. the Sum will be the proportional | 
: garithm of the Product required. 

The Diviſion of a Sexageſimal will be ws by "7 
ing together the proportional Logarithm of the-Sexage 
- fimal and the common Logarithm of the Diviſqr, the Sur 

will be the proportional Lim of the 3 re 
quired. Y 
J The proportional Logarithms were found by fubſt dcting ; 
- the Logarithm of any Number of Seconds from 4.03342, - 
the Logarithm of 10800, the Number of Second a _ 
in 39 or Three Hours. = 
I T ſhall now ſhew, and illuſtrate by an Example, the Man- 2 
ner in which the Moon's Longitude or Latitude may be 
readily found from the Ephemeris by the Help of this ot 
Table. Take half the Increaſe ot the Moon's Longitude 0 
in Twelve Hours, or the Motion in Six Hours, and again 


am r 1 


vil 


take its Half or the Motion in Three Hours, To the pro- 7 
- portional Logarithm of the Moon's Motion in Three Hours, 13 
add the proportional Logarithm of the Exceſs of the Time, We. pr 
reckoned from Noon or Midnight, above Three, Six, or .. 

Nine Hours, which. erer is the next below it, the Sum u 


on HH bags 1 
1 10 

will be the proportional Logarithm of the Degree, Mi- 

nu tes, and Seconds, which added to the Moon's Looghs: 

tuce at the preceding Noon or Midnight, together with 

the Motion in Thee Hours, Six Hours, or the Motions L 

in Three Hours and Six” Hours, taken together, gives 

the Moon's Longitude at the given Time by even Pro- 

portion: This muſt be corrected on account of the Se- 
ond Differences in the Manner ſhewa in treating of the Ar- 

ice of the Moon's Longitude. 


EXAMPLE. 


= Let it be required to find the Moon's Longitude and La- 
=” timde July 16th 1767, at 16 H. 22 M. 16 8. by the Help 
= of the Ephemeris. July 16th at 12 H. the Moon's Lon- 
* gitude I Is o. S. 69. 40'. 25”. and July 17th at Noon, o. S. 
= 13% 47”. 48”. the Difference 79. 7“. 23”. is the Moon's 
= Motion in 12 Hours; its Half, or 30. 33“. 4. is the 
= Motion in 6 Hours; and its Half again, or 1. 46. 51”. is 
= the Motion in 3 Hours. The Time reckoned from Mid- 
night, is, 4 H. 22”. 16”. from which ſubſtracting 3 Hours, 
there remains 1 H. 22 M. 16 S, Now to 0.2265 the 
proportional Logarithm of 19. 46“. 51”. adding 0.3400, 
= the proportional Logarithm of 1 H. 22 M. 16 S. the Sum 
0.5665 is the proportional Logarithm of o“. 48“. 50“. 
== which, together with 10. 46“. 51”. being added to o S. 
„'i. 40'. 25“. gives o 8. 99. 16%, 6”. the Moon's Longi- 
= tude found by even Proportion: To which add 25”. on 
= zQccount of the Second Differences, and the true Longitude 
= of the Moon will be o S. 99. 16. 31“. In like manner, 
= to find the Moon's Latitude at the ſame Time, July 16th 
= : Midnight, by the Ephemeris, it is 49. 49“. 36". N. and 
july 17th at Noon 5, Z's 26”. N. Therefore the Motion in 
12 Hours is 13'. 50“. and in 3 Hours is 3'. 27”. whoſe 
=: proportional Logarithm is 1.7175, which added to 0.3409, 
the proportional Logarithm of 1 H. 22“. 16“ gives 2.057 55 
7 proportional Logarithm of 1“. 34. which added to 30. 
gives 5“. 1”, but this muſt be corrected by adding 
K i . + 
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| the Correction of Second 
tional Part corrected, is 5, K“ 
which added to 4. 49“. 360, gives 4 
Moon's Latitude correct. See. the 

under the Explanation of 
gieade and Lade. 118 
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IHE Obſerver muſt be fumnified'w with a 8 Had- 
ley 's. Quadrant, and a Watch that can be depi | 
vpon for keeping, Time within a Minute for fx ours. 
But it will be.more convenient if the Inſtrument be made 
a Sextant, in which Caſe it will meaſure 1200. for the Sake 
of obſerving the Moon's Diſtance from the Sun, for Two. 
or Three Days after the. firſt and before the laſt Quarter. 
The Inſtrument will be ſtill more fit for the Purpoſe, if it 
be furniſhed with a Screw to move the Index gradually in 
meafuring the Moon's Diſtance from the Sun or Star; an 
additional dark Glaſs, lighter than the common ones, to 
take off the Glare of — Moon's Light in obſerving her 
Diſtance from a fixed Star, and a ſmall Teleſcope magni- 
tying Three or Four Times to render the Contact of the 
Star with the Moon's Limb more diſcernible. A magni- 
fying Glaſs of 13 or Two Inches Focus will aſſiſt the Ob- 
ſerver to read off his Obſervation with greater Eaſe and 
Certainty, 
The greateſt Care muſt be taken in having the Quadrant 


carefully adjuſted before the Obſervation, or, which I 
ſhould 


- 
* 
-. 


mould rather adviſe, in examining the Error of the Ad. 


juſtment, for it is liable to alter, and allowing for it. 
The Method, of doing it is this; - turn the Index of the 


Quadrant till the Horizon of the Sea, or the Moon, or any 
other proper Object appears as One, by the Union of the 
reflected Image with the Object ſeen directly; then the 
Number of Minutes by_which..o on the Index differs from 


—_ — - l — 7 — wo __ 
— 1 1 I42 1 f 1 "SF. 1 
£ „„ f 6. 4. i 


o orf the Arch is the Error of Adjuſtment. If o on the ludex 


ſtands advanced upon the Quadrant before, or to the left 
Hand of o on the Arch, that Number ot Minutes is to be 
ſubſtracted from all Obſervations; but if it ſtands off the 
Arch behind, or to the right Hand ef o on the FM 


muſt be added to the Obſervations. But the Sun himſelf 


is incomparably the beſt Object for this Purpoſe : Either 
the Two Suns may be broyght into Qnezjory, which is a ſtill 
better Method, the Sun's Diameter may be meaſured twice, 
with the Index placed alternately before and behind th 


Beginning of the Diviſions : Half the Difference of theſe” 


Two Meaſures will be the Correction of the Adjuſtm 
which muſt be added or fabſtrafted from all Obſervations 
as the Diametel meaſured with the 3 the Ar 
that is to Tay,” before or tõ the left Hand of the 


* 
U 


Beginning 


of the Diviſions is Jeſs or greater than the Diatuetef mea- 


ſured with the Index off the Arch, behind; or to the right * 


Hand of the Begining of the Dirfons: Thus, re! 
had meaſured the Sun's Diameter with the Index upon 


* 


the Arch, or to the left Hand of the Begitining of the Di- 
viſions, to be 30“. and the contrary Way to be 33“; 1 
ſhould couclude that the Correction of Adjuſtment is 15, or 
Half the Difference 3“. additive to the Obſervations, In the 
Practice of this Method the Teleſcope muſt be uſed, and 
a dark Glaſs muſt be applied at the Eye, or atleaſt on the 
hither Side of the little Speculum, to darken both Suns at 
once, It will alſo be convenient to provide an Umbrella 
of Paſtcboard, about Six Inches ſquare, with a Hole in the 


Middle to receive the Teleſcope, in order to defend the 


Eyes from the direct Light of the Sun, as well as from the 
| | ambient 


143 } 


-ambient Brightneſs of the Sky, which would otherwiſe ten- 
der this Practice in many Caſes. too painful and difficult. 
It. will condace. to greater Exactneſs to take Two. or 
"Threg Meaſures of the Sun's Diameter each Way, Half 
the Difference of. the Means each Way will be the Cor- 
rection of the Adjuſtment, to be applied as before. Thus I 
have often aſſured myſelf of the. exact Quantity of -Cor- 
rection of, my. Quadrant within à Quarter of a Minute. 
Tbere is angther. Adjuſtment ot the Quadrant, which 
is not commonly regarded ſo much as it ought to be, that 
of ſetting the little Speculum parallel to the great one by 
the Screws on the Fore-part of the Inſtrument. The Man- 
ner.of Sing hyp this; 8 06 OR: 
parallel to orizon, and the In ing t near 
* if the Horizon of the Sea. ſeen, by Reflection in the 
little Speculum is bigher than the direct Horizon ſeen by 
the Side of it, unſcrew the neareſt Screw a little, and 
ſcrew up the oppoſite. one till the direct and reflected Ho- 
rizons agree; On the contrary, if the reflected Horizon is 
lower than the true one, unſcrew the Screw furtheſt from 
you, and ſcrey up the neareſt ane ;, and take care to leave 
the Screws both tight, by ſcrewing, them -up Ker if 
they are ſlack. If this Adjuſtment is not above 40. or 5. 
erroneous, it will not be neceſſary to correct it ; and. it Wal 
probably neyer err more, unleſs the Inſtrument meets with 
ome Accident. But for the Sake of Caution it. will be 
proper to examine iz from time to time. 
The Obſerver being now aſſured of the Adjuſtment of 
his Quadrant, or the exact Correction of it, may proceed 
ſafely to the neceſſary Obſervations for aſcertaining the 
Longitude. The firſt Obſervation to be made, is that of 
the Altitude of the Sun or ſome bright Star, it the Horizon 
be fair enough, for computing the apparent Time at the 
Ship, and correcting the Watch by which the other Ob- 
ſervations are to be made. Theſe Altitudes muit not be 
taken nearer to the Meridian than Three or Four Points; 
but the nearer they are taken due Eaſt or Weſt the better, 
provided the Objects be not leſs than 59. high. The next 
Obſerration to be made is that of the Diſtance of a _ 
om 


Ei} 


From the Limb,” of We Didancs of 
the neareſt Lim — of the gun and Mee The T other 
requiſme "Obſervations are the Altitude vf the Motu and 
Sur, or of the Moon 'atjd Sun, 10 be Wien By T0 K. 
Fſtants at the very Toftzntj or at the Utröoſt Wietiu a Mi. 
mute ef the Time at which che principal Obſeryets gives 
Notice of the ctompleting Bis Obſervition" of the Diftance 
of the Moon From the Sik or Star. At ine fame Inſtant; 
or at the utmoſt within a Uuiarter of a'Mifitite,” and before 
the Obſervers attempt to read 6 the Degets und Minttes 
from their Quadrants, ſomebody traſt Ste the Rouf, M. 
nute, and Quarter Part of inte fi thr is ths Tecok 
Hind) of the Watch ved in raking the San @ nt & Ber Al 
tnde for computing the Lime; — the Obſervations re- 
<JPiſite for aſcertaining the Lo are completed, - 

If the Moon's Diſtance be taken from the Jun, and il 
dun be not nearer to the Meridian than Thite'Pothts, and 
his Altitude be well taken within 15“, 6t/40”. 'of tlie Ob- 
ſervation of the Diſtatice, this Altitude Will ferve to 
pute the apparent Time, without requiring the Uſe of 


eparate Obſervation firſt mentioned, except It be uſed dy 


way of Confirmation. and Check berh r pon Obſervation 
and Caleulation. 

In taking the Moon's Diſtance from the * "vhe joy 
ferver muff look at the Moon direQly through the untollel 
Part of the little Speculum, and obſerve the 8un by Ne- 


flection, letting down One of the dark Glaſſes uſetl in tali · 
ing his Meridian Altitude. In taking che Moon's Diſtance 


from a Star, he muſt look at the Stat directly, and fee the 
Moon by Reflection, uſing the dark Gaſs that is lighter 


than the Reſt, and deſigned for this particular Purpoſe. The 


Plane of the Quadraiitanbft be always made to paſs through 
the Two Objects whoſe' Diftance is to be obſerved; and 


muſt be put into various Poſttions accordin os to the Situa- 


tions of the Objects, which will be rendet familiar by a 


little Experience. 
In order to attain the greater Degies of Exactoeſs, it 
will be better to repeat the Obſervations till at leaſt Three 


Diſtances and 'their TEE Altirndes are — 


PS - =: «© == = = 


tance: in like manner the itudes 
Time by the Watch are obtained; which then are 
uſed as a ſingle Obſervation would be, only hey may » 
relied upon with greater Aſſurance. But theſe O 
2 be all led within the Space of Half 
7. 
= — The Manner of the Star, vials Diſtance from 
w the Moon is ſet = in the E bemerls, bas been men · 
= tioned among the Uſes of the Diſtances contained in the 


* 


Whoever would ſee more the neceſſary In- 
. and Qbſervations, may conſult the Two firſt 
pters of the Britiſh Mariner's Guide, from which moſt 

10 the foregoing Inſtructions are borrowed. 


4 ARTICLE IL 
© To compute the apparent Time from the obſerved 
Altitude of the Sun or a known Star, and thence 


to find the apparent Time of the Obſervation of 
the Diftance of the Moon from the Sun or a Star, 


From the-obſerved Altitude of the Sun's lower Limb, 


WW <birat the Sum of the Dip and Refraction, taken out 


43 of Page 2d and 10th of requiſite Tables, and to the Re- 
= mainder add 16“, for the Sun's Semidiameter (or if you 
have a mind to be more exact, make uſe of the Sun's Be- 


nidiameter, ſhewn Page 3d of the Month in the Ephe- 
meris) and you have the true Altitude of the Sun's Centre, 
ik the Sun's upper Limb was obſerved, his Semidiameter 
umuſt be ſubſtracted inſtead of being added. If the Alti- 
= tude of his Centre was taken, it is only neceſſary to ſub- 
ſtract the Sum of the Dip and Refraction. Subſtract the 


= true Altitude of the Sun thus found from oo. and you 
1 _ his true Zenith Diſtance. | 
= : al The 


8 


— 
% * 


if of the ſame Denomination with the Latitude of the 


—: 4 4 

- The Sun's Declination is to be found from -the-Ephe- 
meris, Page 2d of the Month; but being there ſet down 
for apparent Noon at Greenwich, Proportion muſt be 
made to fad what it ſhould be at the given Time reduced 
to the Meridian of Greenwich. Turn. your Longitude 
by Account from London or Greenwich into Time, by 
Table Page 6, 7, and 8, which add to, or ſubſtract from 
the Time at the. Ship, eſtimated nearly according as you 
are to the Welt or to the Eaſt of Greenwich: This gives 
the Time at Greenwich. Then ſay, as 24 H. is to this 
Time, ſo is the daily Variation of the Sun's Declination 
in the Ephemeris to a Number of Minutes, &c. which 
added to, or ſubſtracted from, the Sun's Declination, at 
the preceding'Noon in the Ephemeris, according as his 
Declination is increaſing or decreaſing, gives his true De- 
clination required. Note, that the Sun's Deelination may 
be found in the ſame Manner for. computing his Azimuth, 
to compare with his obſerved Azimuth in order to find 


the Variation of the . Compaſs. * The Sun's Declination, 


Place (viz. both North or- both South) muſt be ſubſtracted 
from 909, but if of a contrary Denomination to the La- 
titude of the Place (viz. one North and the other South) 
myſt be added to go*. the Sum or Difference is the Diſ- 
tance of the Sun from the Pole of the World which is 
above the Horizon. Find alſo the Latitude of the Ship, 
at the Time of taking the Altitude of the Sun, by allow- 
ing for the Ship's Run from the Latitude determined at the 
neareſt Meridian Obſervation before or after: The Comple- 
ment to 909. is the Co- Latitude. 
Now add together the Zenith Diſtance, Polar Diſtance, 
and Co-Latitude, and take Half the Sum, and the Difference 
between the Half Sum and the Zenith Diſtance : Then add 
the Sines of the Half Sum and the ſaid Difference, toge- 
ther with the arithmetical Complements of the Sines of the 
Polar Diſtance and Co-Latitude, Half the Sum of theſe Four 
Logarithms is the Coſine of Half the horary Angle; which 
therefore doubled gives the horary Angle or true Diſtance 


of. the Sun from the Meridian. This being — 
5 ime 
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Time by Table Page 6, 7, and 8, gives the apparent Time 
if it be Afternoon; but, if it be Forenoon; the Comple- 
ment to Twenty-four Hours is the apparent Time reckoned 
from the preceding Noon. Five Places of -Logarithms, be- 
ſides. the Index, will be ſufficient for this Computation. 
The Difference between the apparent Time thus found, 
and the Time ſhewn by the Watch at the Inſtant of taking 
the Altitude, ſhews — much the Watch is too faſt or t 
low; which Difference being applied as à Correction to 
the Time ſhewn by the Watch when the Diſtance of the 
Moon from the Sun or Star was taken, being added there- 
to, if the Watch is too flow, or ſubſtracted therefrom, if 
the Watch is too faſt, gives the apparent Time of the Obs. 
ſervation of the Diſtance. 


1 


Suppoſe the apparent Altitude of the Sun's lower Limb 
above the Horizon of the Sea ſhould be obſerved April 4th 
1767 to be 479. 13'. the Height of the Eye above the Sea 
being 18 Feet; the Latitude of the Ship at the ſame time 
corrected for the Run from the preceding Noon, being 169. 
24'. North, the Longitude to the ſame Time by the Ship's 
Reckoning 439. 3. Welt. of Greenwich, and the Time 
at the Ship eſtimated nearly 2 H. 41 M. It is — 
to find the — Time? = 


Obſerved Altitude of the Sun” $ lower Limb 47 9. 13. 


Sum of Dip 4“. and Refract. 1“. 1 * 
. 47. 8 
Sun's hes add _ . 


True Atitude of Sun's Centre — 47. 24 


Subſtract from — — 90 
True Zenith Diſtance of the Sun 3 42. 360. 
1 1 TY Time 


- 1 
1 148 1 
4 ” # | Yee. * 1 N 
H. M. 


Logg. W. of Green wien Ser Acc. 2 37. my 34 26 
: 1 : —— 2 — 
App. Time at Greenwich near; 5 958 
be Sun's Declination April 4th at Noon by the Epbe · 
eris is J. 42“. 51”. N. and April gth 1s 68. 54 29%, N. 

Differ or daily is 22. 48”, Say 
48 24 H. Is to 5 H. 3 85 ſo is 22. 48“. (0 f“. 18”, which 
added to se, 42 51. the Sun's Declingtion in the Ephe- 
meris for the preceding Noon, res 5. 48. 9“. N. the 
Sun's true Declination at the I ime required, er rejecting 
the Seconds, 5. 48“. N. the Complement to go*. (becauſe 
the Latitude and Declination are of the ſame Denomina- 
tion) gives 849. 12“. for the Sun's true Diſtance from the 
North or elevated Pale. * ET | 

The Latirade of — Ship * on by Account from the 
preceding Noon is 16*. 24“. N. the Complement of which 
to goo. is 73% 36˙%.ñ the Co- Latitude. l | 


Zenith Diſt: of the 8un 42. 3 13 
Polar Diſt. of the Sun 84. 12 Ar. Com. Sine 0.00223 
Co-Latitude — — 73. 36 Ar. Com. Sine 0.01804 
— me — 200. 24 * 2 
Sum — — 100. 12 Sine 9.99308 
Half Sum — Zenlth Diſt. 57. 36 Sine 9.92651 


Sum of 4 Logarithms — — I 9.93986 
Half Sum Coſine of — 21. 4's. 9.96993 
x + def. 2- 


Sun's herary Angle — 42. 9 
; 'H. M. 'S. 


Therefore app. Time 2. 48. 36. 


Suppoſe the Watch at the Sun's Altitude ſhewed 2 H. 
58˙. 48”. the Difference is 8. 12. by which the Watch is 


too faſt for apparent Time. Now if the Moon's Diſtance 


| I ww = 

ere 
| ubſt „ 12%. and. cat Time 

Obſervation of the Diltarce is 8 fl. 19. N —_ 


To find the apparent Time from the obſerved Al- 
tititude of a known fixed Star. 


The obſerved Altitude of the Star above the Horizon of 
the Sea maſt be leſſened by the Sum of the Dip and Re- 
fraction, the Remainder is the true Altitude of the Star, 
and the Complement to 90. is the Zenith Diſtance, The 
Declinations of the principal fixed Stars are contained in 
Table p. 12 and 13, which muſt be corrected for the In- 
creaſe or Decreaſe for any Year after 1767, according to 
the Variation in Ten Years. ſet down, in the laſt Column. 
The Declination ſubſtradted from or added to 90. as the 
Declination of the Star and the Latitude of the Ship are of 
the ſame or contrary Denominations, gives the polar Diſ- 
tance of the Star. 3 f 

The Zenith Diſtance and Polar Diſtance of the Star and 
Co-Latitude being found, the Diſtance of the Star from the 
Meridian is found by the very ſame Methgd or Proceſs of 
Logarithms as was before ſhewn for finding. the Time by 
the Sun. Then ſubſtract the Diſtance of the Star Eaſt of 
the Meridian from its Right Aſcenſion (found by Table 
p. 12 and 13, corrected for. any Number of Years after 
1767, according to the Increaſe in Ten Years, ſet down in 
5th Column) or add the Diſtance of the Star Weſt of 
the Meridian to the right Aſcenſion of the Star, the 
Difference or Sum is the right Aſcenſion of the Mid- 
heaven : which turn into Time by Page 6, 7, and 8. From 
this (borrowing 24 Hours if neceſſary) ſubſtract the Sun's 
right Aſcenſion in Time at the preceding Noon at Green- 
wich ſtanding in the Ephemeris, the Remainder is the a 
parent Time nearly. To which adding or ſubſtracting = 
Longitude of the Ship from Greenwich, turned into Time, 
according as it is to the Weſt or tothe Eaſt of Greenwich, 
you will have the apparent Time nearly by the Meridian 
of Greenwich. Then ſay, as 24 H. is to this Time; fo 
is the daily Variation of the Sun's right Aſcenſion in Time 

by 


- 


, | OP 6 130. 1 ? . 

the Ephemeris, to a Number uf. ate aid Secbuds: 
LE fubſtracted from the apparent Time at the Sip, 
found nearly * leaves the apparent Time be garnet. 

f EXAMPLE. , 3 

"-Suppole the Altitude of the Star N ws the =g 
Horizon of the Sea, ſhould be obferved Sept. 7th 1767 in 
Latitude 7. 45. South, Longitude 300. 104. Eaſt, f 
Greenwich ßer Account, to be 280. 160. the Height of the, 
- Eye above the Sea being * Feet, e * 
parent Tine? > Abt 
Obſerved Alt. of Protyce : — 280, 16. 1 

Sum of Dip 4 mad RefraQtion Z, wot +34 $15 7 3 


True Alt. of Procyon — 228. 10 
Complement to 900. or Zenith Diſtance 61. 50 
Declination of Procyon by Page 12th. F. 49 N. 
Increaſed by 90%. is — — — — 9. 49 
the Diſtance of Procyon from * South or r elevated Pole. 
The Latitude is — — 7. 458. 
Therefore Co- Latitude —— — 82. r 5 
Zenth Diſtance „ e907; - 
Polar Diſtance — 95. 49 FR Comp. Sine 0.00224 
Co-Latitude — 82. 15 Ar. Comp. Sine 9.00398 
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— 22229. 54 5 3 
3 Sum — 119. 57 Sin —— 9.93778 = 
x Sum — Zen. Dift. 58, 85 Sine — 9 92897 Y 


Sum of Four Logarithms - — — 19. 87204 b 
Half Sum, is Coſine of — 30. 143 993647 
3 


Diſtance of Procyon from the 
Meridian to the Wet 
Therefore ſubſtr. from right * | 
Aſc. of Star Page 12th e 93 


Doubled is horary Angle or 
5 29 


Right Aſc. of Mid- heaven . 


1 1 

| H. M. 8. 

Or, in Time by Fa 6th — 3.25. 12 

Subſtract Sun s right Aſc. in | 
"Tie Sp i 1 Ko ya, 3. 7 
the Ephemeris — — 


_* © 2 7” A e 


Apparent Time nearixßx 16. 2. 5 
Long. 309. 180. Eaſt of Green pe. 
* eee 2. 1. — 


5 * Fark apparent Time at 
Namco - 


The Sun's right Aſceaſion i in Time, Sept. 7th at Noon 
being 11 H. 3. 7”. and Sept. 8th 11-H.;6', 427. the daily 
Variation is 3. ' 357; Then ſay as 24 H. is to 14 H. 21 
M. ſo is 3“. 35”. to 24 8”, which ſubſtracted from 16 H. 
224. 5. the a pparent, Time at the Ship found nnr 
leaves 16 H. 197. 57“. the apparent Time correft. 

Note, If the. Longitude of the Ship Eaſt of Greewlely 
in Time is greater than the apparent Time at the Ship, it 
will be neceſſary to borrow 24 Hours, in order to find 
the apparent Time at Greenwich; but if the. Longitude 
Weſt of Greenwich in Time, added to the apparent Time 
at the Ship, makes more than 24 Hours, 24 H. muſt be 
ſubſtracted from the Sum to have the apparent Time at 
Greenwich: And in the firſt Caſe the Sun's right Aſcen- 
fon in Time muſt be taken out of the Ephemeris for one 
Day of the Month leſs than that reckoned at the Ship. ; 
and in the other Caſe it muſt be taken out for one Day 
more. The Sun's right Aſcenſion thus found in either 
of theſe Caſes, is to be ſubſtracted from the right Aſcen- 
ſion of the Mid-heaven, to find the apparent Time nearly, 
which muſt be corrected by the proportional Part of the 
Sun's daily Variation of right A! in IRE as 
has been — before. | 
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ARTICLE 


c 
ARTICLE I.. 
To reduce the obſeryed Diſtance of the Moons 
Limb from a Star, or from the Sun's Limb to 
the true Diſtance of the Cent 


The ap 
Diſtance from- the dun or a Star being found by the pre- 


ceding Article, add ta it or fabfiraft from it the Longizade 
from Greenwich by Acoount--rarned into Time, accord - 
ing as the Ship is to the Welt or to the Eaſt of Greenwich, 
and you win have te apparent Time at Greetwith aear- 
Iy; with -which tate out of the from Page 
8th of the _ the Moon's gyro horaomal 
Parallax, and ies Jogiflic Logarithm' far 1767, & propor- 
tional Logarithm for ſabſequent Years ; abfs the Suii's 3e« 
midiameter, from Page 3d of the Month, | if the obſerved 
Diſtance was that of the from the dun. But the At- 
ticles, contained Page sch of the Moth, being ſet down 
in the Ephemeris outy for — IIS 
neceſſary to make Proportion to find them inter- 
mediate Time, oo mm??—_Imn os 39 25 
Taue the Differenoe of the Two Semidiameters of the 
Moon, Kc. ſtanding in the Ephemeris againſt the Noon 
aud idulght, which immediately precnde and follow the 
Time reduced to the Meridian of Greenwich, and 
yog have the Variation of the Semidiameter, c. in 12 
Hours: Thea y, as 12 H. is to the apparent Time re- 
duced to Greenwich, 'reckoned from the preceding Noon 
or Midnight, ſo is che Variation af the Semidiameter, &c. 
is 12 Hours, to the Part required; which 


auded to the Moon's Semidiameter, &c. at the preceding 


Noon or Midnight, H ic is inceaſmg, or ſubſttactod from 


it, if it is decreaſing, gives the Moon's Semidiameter, Sec. 


at the given Time. The Moon's Semidiameter thus found 
is to be augmented according to her Altitude, as follows, 


ts 4btain the apparent Semidiameter. 


»'s Alt. 
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J Alt. ge. 100. 15.200. 2 go. 300. 350. 100. 45e. 50% go. 600. 630. 500. 75& abo 
7 ay, 1“. 30, 4. 6“. 5“. 3“. 9“. 10”.11” 12" 1 11418-15167 


to the logiſtic Logarithm of the Moon's horizontal Parallax, 
found from the Ephemeris of the Year 1767, add the cons 
ſtant Logarithm 0.4771; rejecting 1, when it ariſes in the 
Place. of the Index, and you will have the proportional Lo- 
garithm of the horizontal Parallax, which muſt always have 
the Cypher o prefixed in the Place of the Index. 


EXAMPLE. 


Suppoſe it was required to find the Moon's apparent Se- 
midiameter, horizontal Parallax, and proportional Lo- 
garithm of the ſame; Nov. 5th-1767, at 10 H. 27 M. 
apparent Time in the Longitude 780. 13'. Welt of Green- 
wich. The Longitude turned into Time is 5 H. 12 M. 
$2 8. which added to 10 H. 27 M. (becauſe the Longitude 


is Weſt) gives 15 H. 40 M. (to the neareſt Minute) for 


the apparent Time at Greenwich, or 3 H. 40 M. after 
Midnight. Now the Moon's Semidiameter Nov. $th at 
Midnight, by the Ephemeris, is 16“. 28”. and Nov. 6th 
at Noon, is 16'. 24”. therefore the Decreaſe in 12 Hours 
is 4. Then ſay, as 12 H. is to 3 H. 40 M. ſo is 4. to 
1“. which ſubſtracted from 16“. 287. becauſe (Moon's Se- 
midiameter is decreaſing) leaves 16“. 27”, the Moon's ho- 
rizontal Semidiameter at the given Time. In like manner 
the Moon's horizontal Parallax will be found 60“. 25”. 
— 5“. = 60'. 20”. and the logiſtic Logarithm of the 
ſame 9970 + 5 = 9975, becaule it is increaſing. Add 
0.4771, and the Sum, rejecting 1 in the Place of the Index, 
is o. 4746, the proportional Logarithm of the Moon's ho- 
rizontal Parallax. Suppoſe the Moon's Altitude to be 522. 


the Increaſe of her Semidiameter, anſwering to this Alti- 


tude ſhewn above, is 12”. which added to her horizontal 
Semidiameter 16. 27”. found above, gives her apparent 
Semidiameter 16 39“. 
Now addthe Moon's apparent Semidiameter, juſt found, 
to the obſerved Diſtance of the Moon's Limb from a _ 
| X 1 


N „ 
- 4f it was the Limb neareſt the Star; but ſubſtract the 
Moon's apparent Se. nidiameter from the obſerved Diſtance; 
if the Limb abferved was that furtheſt from the Star, and 
you will have the apparent Diſtance of the Moon's Centre 
from the Star. But to the obſerved Diſtance of the Sun 
and Moon's neareſt Limbs add the Sum of the apparent Se- 
midiameters of the Moon and Sun, and you will have the 
apparent Diſtance of their Centres. | 
Subſtract the Quantity of the Dip of the Horizon of the 
Sea from the obſerved Altitude of the Star; and add 16-. 
leſſened by the Dip to the obſerved Altitude of the Sun or 
Moon's lower Limb; but ſubſtract the Sum of the Dip 
and 16'. from the obſerved Altitude of the Moon's upper 
Limb, and you will have the apparent Altitudes of the 
Moon and Star or Sun. ws 
Laſtly, with theſe Altitudes, and the apparent Diſtance 
of the Moon's Centre from a Star, or the Sun's Centre 
found before, and the Moon's horizontal Parallax, or its 
proportional Logarithm, found in Manner ſhewn above, 
compute the Corrections neceſſary to be made on account of 
Refraction and Parallax, either by Mr. Lyons' or Mr. Dun- 
thorne's Tables, being Part of this Work, in the Manner 
explained immediately after the Tables themſelves ; which 
being applied, according to thoſe Directions, to the ap- 
parent Diſtance of the Moon's Centre from a Star, or the 
. Sun's Centre, will give the true or reduced Diſtance of the 
- Moon from the Star or Sun, 


ARTICLE IV. and hft. 


To find the Longitude from the obferved Diſtance 
| reduced, by the Help of the Ephemeris. 


Take the Difference of the next leſs and next greater 
Diſtances, ſtanding in the Ephemeris, then the reduced 
Diſtance, gives the Variation of Diſtance in Three Hours. 

Take the Difference between the reduced Diſtance and 


the next preceding Diſtance in the Ephemeris, namely, ye 
nex 
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I 1538 J | 
next leſs Diſtance when it is increaſing, or next greater Diſ- 
tance if it is decreaſing ; this call the Difference of Diſtance, 

Subſtra& the proportional Logarithm of the Variation of 
Diſtance in Three Hours from the proportional Logarithm 
of the Difference of Diſtance, gives the proportional Lo- 
garithm of the Hour with Minutes and Seconds; which 
added to the Hour at Greenwich of the next preceding 
Diſtance, gives the true Time of the Obſervation of the 
Moon's Diſtance from the Sun or Star by the Metidian of. 

Greenwich ; the Difference between this and the Time of 
the Obſervation at the Ship is the Longitude of the Ship 
from the Meridian of Greenwich in Time; and is Eaſt or 
Weſt, as the Time at the Ship is greater or leſs than that 
at Greenwich, This is to be turned into Degrees and Mi- 
nutes of Longitude, at the Rate of. One Hour to 15*. or. 
more briefly by the Table Page 6, 7, and 8th, | 


EXAMPLE, 


Suppoſe the Moon's Diſtance from Regulus to the Eaſt 
of her obſerved and reduced Diſtance ſhould be found Jan. 
13th 1767 at 10 H. 27 M. 13 S. apparent Time at Sea tq 
be 46%. 32'. 24”. Look in the Ephemeris againſt Jan. 
13th for the next greater and next leſs Diſtances than the re- 
duced Diſtance, and you will find 479. 20“. 18“. at 6 H. and 
45% 48“. 52“. at 9 Hours by the Meridian of Greenwich: 
the Difference of theſe is 15. 31“. 26“. which is the Va- 
riation of Diſtance in Three Hours, whoſe proportional 
Logarithm is 2942. 

Take alſo the Difference of the reduced Diſtance 469. 
32'. 24“. and 479. 200. 18”, the next Diſtance preceding the 
reduced one (namely the next greater, becauſe the Diſtance 
in this Caſe is decreaſing) and you will have 47. 54”. for 
the Difference of Diſtance, whoſe proportional Logarithm 
is 5749; from which ſubſtract 2942 the proportional Lo- 
garithm of the Variation of Diſtance in Three Hours found 
above, and there will remain 2807, the proportional Lo- 
garithm of x H. 34'. 19”. This added to Six Hours, the 
Hour of the next preceding Diſtance in the Ephemeris, 
gwes 


N r 
gives 7 H. 34“. 19”. apparent Time by the Meridian ar 
Greenwich; the Difference of which and 10 H. 27/, x 35% 
the apparent Time at the Ship, or 2 H. 52“. 54”. is the 
Longitude of the Ship, reckoned from the Meridian of 
Greenwich in Time, which by the Table, p. 6, , and 
8, gives the Longitude 430. 13'. 30”. Eaſt, becauſe the 
Time at the Ship is greater than that at Greenwich, 

N. B. The Longitude thus fqund is that of the Ship, 
when the Altitude of the Sun or Star was taken for regu- 
lating the Watch, and not when the Diſtance of the Moon 
from the Star was obſerved, unleſs the Altitude made uſe ' 
of for computing the Time was made at or very near the 
Time of the Obſervation of the Diſtance. 5 

| The Longitude is to be carried on to the following Noon, 
and ſo on from Day to Day, by the Ship's Reckoning in 
the uſual Manner, until it is again aſcertained by ſubſe · 
quent Obſervatians, . 


END of the Inſtructions for finding the Longitude 
at Sea by the Help of the ErHRMERIs. | 


Here follow two Examples of the Calculation of the 
Longitude by the Help of the Ephemeris, one 
from the Diſtance of the Moon from the Sun, 
and the other from the Diſtance of the Moog 
from a Star, 

EXAMPLE I. 


Suppoſe the following Obſervations ſhould be taken at 
Sea, April 4, 1767. We 


April 4, 2767.|Obſerved Dift. of Obſerved Alt. of fObſerved Alt. of 
Time by thejSun and Moon's [Sun's L. L. from | Moon's L.L from 
Watch. neareſt Limbs, {Horizon of Sea. Horizon of Sea. 


: b m, W 0 „ o 3 0 
1473,41. 63 22. 50 80. 17 
4. 50. 1173. 43. 55 22. 12 | 80, 36 
4. 585. 26 73-47-33 | 21. . 


ä 


—_— 


— 


% 7 


Mean of che Time] Mean Diſtance Mean Alt, Sun's Mean Alt. Moon's 
: ower Limb. wer Limb. 


4. 50. 57 | 73.44. 27 | 22. 3 {| 80. 44 


1 7 1 

Suppoſe alſo that at 5. 4“. 38“. by the Watch, a little 
after the foregoing Obſervations, the apparent Altitude 
of the Sun's lower Limb above the Horizon of the Sea 
was obſerved 197. 13', in order for computing the Time, 
the Height of the Eye above the Sea being 18 Feet, the 
Latitude being 349. 17' N. and the Longitude by Account 
17 5. 46 Welt of Greenwich. 


Computation of the apparent Time by Aricle U. 


The Sum of the Dip 47, and Refraction 3“ or 7 be- 
ing · ſubſtracted from the obſerved Altitude of the Sun's 
2 lower Limb 190. 13 leaves 199, 6' to which 16/ being added 
= _ for the Sun's Semidiameter, the true Altitude of the 

1 Sun's Centre is 190. 22“, and his zenith Diſtance, 70". 38 
1 The Time of this Altitude by the Watch, is 5 ®, 4'. 387. 
E and ſuppoſe the Watch is eſtimated to be 20 Minutes 
C too faſt for - - apparent Time, then 20 Minutes ſub- 
8 ſtrated leaves Ah. 44' apparent Time eſtimated nearly; 
= to which add 1Þ, 11' for the Longitude by. Account We | 

Y of Greenwich in Time, and you have 5. 55“ for the 
Time at Greenwich eſtimated nearly. 

5 Therefore the; Sun's Declination by the Ephemeris is 
3 52, 48“ N. and the polar Diſtance 84. 12. The Lati- 
tude being 347. 17/ N. the Colatitude is 55%. 43“ 


0 * 


Zenith Diſtance of the Sun 70. 38 Ar. com. Sine o, 00223 
Polar Diſtance of the Sun 84. 12 Ar. com. Sine o, 0828 


Y : Colatitude 55.43 
+» Sum 25 33 
* x Sum 05.16 Sine 9, 98449 
3 J Sum—Zen. Diſt. 74 38 Sine 9, 754 53 
4 ; Sum—4 Logarithmg 19, 82410 
3 3 Sum, Coline of 35. 15 . 9, 91205 


* % - | ————— 
= * — 


Sun's horary Angle 70. 30 


£198] 


* * 1 ant 0 — 
Sn de 8 


But Time by Watch was: 5. 4. 38 


; Therefore Watch is too faſt 22. 38 

| ubſtract from 45. 50 w. 57 *. the Mean of the Times 
by Watch at the Obſervations of the Diſtance of the 
Moon from the Sun, and there remains 4*, 28. x99, - ap 
* Time. 


Reduction of the chives 8 of the Moon 
from the Sun according to Article III, 


The Mean of the 3 obſerved Altitudes of the Sun's 
lower Limb above the Horizon of the Sea is 220. 3“. to 
which adding 16'—4/ or 127. for the Sun's Semidia- 
meter leſſened by the Dip, and the apparent Altitude of 
the Sun's Centre is 220. 15”, 

The Mean of the 3 obſerved Altitudes of the Moon's 
Tower Limb is 80%. 41“, to which 12“ being added, the 
apparent Altitude of the Moon s Centre is 80%. 5 30. 

The apparent Time at Greenwich eſtimated nearly be- 
ing 55. 55”, the Moon's Semidiameter by the N is 

. 19”, the Moon's horizontal Parallax 560. 12”, and 

tha logiſtic Logarithm of the ſame 6283, to which add 
0,4771, and the proportional Logarithm is o, 5054. To the 
Moon's Semidiameter 15”. 19 /. adding 16“ for her Altitude 


8 1, the apparent Semidiameter of the Moon is 153 5 ® 


The Sun' s Semidiameter by Page”3d of the Month is 16'.1 
therefore the Sum of the appareat Semidiameters of he 
Sun and Moon is 31 36”; which added to 732. 44/. 27”. 
the mean of the 3 obſerved Diſtances of the neareſt Limbs 
of the Sun and Moon, gives 749. 16“. 3! for the apparent 
Diſtance of the Centres. 

The principal Effect of Refraction will be found 
from Tab. I. of Mr. Lyons 176”, from which 32” found 
by Table II. being ſubſtratted, leaves I. 24”. yo 

e 


Therefore apparent Time 4. 42. © 5. 
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the Effect of Refraction, which added to 749. 16'. 3 
gives 74. 18“. 27”. the Diſtance cleared of Refraction. 
Arches the firſt and ſecond for Parallax by Mr. Lyon's 


Rules are 22/. 5”. and t5/. 36“; the Difference &. 290% 
ſubſtracted from 74. 18'. 27”. (becauſe Arch the firſt is 
greateſt) leaves 74%. 11“. 58”. the reduced Diſtance ; 
Table IV. for Parallax in this Caſe gives o. 
By Mr. Dunthorne's Tables the reduced Diſtance will 
be found 749. 11“. 59“. 1 


Determination of the Longitude from the reduced 
Diſtance by Article IV. 


The Diſtance of the Moon from the Sun, April 4, 1767, 


ſtanding in the Ephemeris next preceding the reduced 


Diſtance 74. 11“. 58“ is 73% 1“. 27”, at 3 l. and the 
Diſtance next following it at 6b. is 74% 280. 50“; there- 
fore the Variation of Diſtance in 3 Hours is 19. 27'. 23“, 


whoſe proportional Logarithm is o, 3138. The Difference 
of the reduced Diſtance 74. 11'. 58”, and the next pre- 


ceding Diſtance 73* 1. 27” is 12. 10“. 31”, whoſe pro- 


portional Logarithms is 0,4070 : The Difference of theſe two 


proportional Logarithms is 0,0932, the proportional Loga- 
rithm of 2". 25/. 14/7, Add 33. ſtanding over the next 


preceding Diſtance, and 5*. 25/. 14/! is the apparent Time 


at Greenwich; but the apparent Time at the Ship was 
found before 4*. 28/. 19/' : The Difference ob. 56/. 55 


converted into Degrees, &c. by Table Page 6, 7, and 8, 
gives 14. 13/. 45//. the Longitude from Greenwich at 


the Time when the Altitude of the Sun was taken from 


which the Time was computed, and it is Weſt becauſe the 


Time at the Ship is leaſt. 


: EXAMPLE 
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* : Y% = 2 
4 . 
. 


| Sept F. 1767. At 4*. 599. 32“, by Watch, let the oh: 
ſerved Altitude of the Sun's lower Limb above the Horizon 
of the Sea be 102. 297. The Height of the Eye above the Sed 
12 Feet, the Latitude at the ſame Time 170. 30 / 8. and 


the Longitude by Account 64%. 32“. Eaſt of Greenwich. 


Time by Watch {Obſerved 2 Apparent Altitude Apparent Altitude 


Moon's remoteft{ Moon's L. L. af Star above Ho- 
[Limb from ve Horizon offrizon-of Sea, / 
pegaſ it SIEM 


> 


þ 2 


— 


d 1 's 6 o 


14. 50. 30 44.53.48 | 45. 22 | 35. 22 
14.55.35 | 44. 50. 49] 14. IT [ 34. 15 

15.00. 44. 48. 14] 13. 8] 33, 17 
15. F. 50 44-44-48 | 11. 46 32. 1 
15.IT1.15 | 44-41:37 | 10. 30 30. 50 


E-  , 


Mean cf Times [Mean of Diſtan .| Mean Altitude of Menn Altitude of . 
; Moon's L. L. Star. 


15. 0.38 44.47.51 12. 59 


The Sum of the Dip 3/, and Refraction 5 or 8/ ſub- 
ſtracted from 100. 29/. the oblerved Altitude of the 
Sun's lower Limb, leaves 109. 21/, to which 16/ being 
added for the Sun's Semidiameter, the true Altitude of 

the Sun's Centre is 109. 37“, and his zenith Diſtance 79“. 

231. The Time at Greenwich eſtimated _ being 
ob. 417, the Sun's Declination by the Ephemeris is 6.49/N. 
and his Diſtance from the South or elevated Pole 969. 49/. 
The Latitude being 179. 30/. the Colaticude is 729. 
30. Hence the apparent Time will be found 58. 6“. 
16/'. But the Time by the Watch was 4*. 59/. 32//: 
Therefore the Watch is 6/. 44// too flow. Add this to 
15). o/. 38% the Mean of the Times by the Watch at the 
Obſervations of the Diſtances, and the apparent Time ct 


thoſe Obſervations will be 15. 7, 225. oY 
0 


4 


. Wee ie 2 F " 9 z \ 
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161 } 


$97. the mean Altitude of the Moon's lower 


7 70 · 29, 


Limb obſerved, add 16/=3/ or 13/ for the Moon's Semis 


diameter leſſened by the Dip, - the a Altitude 
of the Moon's Centre will be 13“. 121. From 39*. 9/. 


the obſerved Altitude of the Star, ſubſtract 37 tor the | 


Dip, and the apparent Altitude of the Star is 33˙. 67. 
The Longitude Eaft of Greenwich in Time by Account 
A". 18. 8*, (anſwering to 64*. 32 /) ſubſtracted from 1 5b. 
7. 22% leaves 109, 49m. the apparent Time at Greenwich 
eſtimated nearly. Hence the Moon's Semidiameter, by 
the Ephemeris, is 16'. 29% the horizontal Parallax 67. 
32 and its logiſtic Logarithm 9962, and conſequently 
the proportional Logarithm 0,4733. The Increafe of the 
Moon's Semidiameter for the Altitude 13 is 4'/, whence 
the Moon's apparent Semidiameter is 16“. 330%, which ſub- 
ſtrated from 44. 47/. 510, the Mean of the obſerved Diſ- 
tances of the Moon's remote Limb from a Pegaſi, leaves 
44. 31/. 18 / the apparent Diftance of the Moon's Centre 
from the Star. 

Hence the Effect of Refraction will be found by Mr. 
Lyons' Tables“. o“, and the apparent Diſtance cleared 
of Refraction 44. 33/. 8”. Arches the firſt and ſecond for 
Parallax will be found 47/7. 6“ and 137/. 58“, and the prin- 
cipal Effect of Parallax or Parallax in Diſtance 33/. 8” to 
be ſubſtracted. The Number correſponding to this by 
Table 4th for Parallax is 9“, and that correſponding to 
58/17, the Moon's Parallax in Altitude, is 30”, the Dif- 
ference 21''is the ſecond Correction of Parallax to be added; 


and 44*. 331. 8'' — 33/. 8 + 21/! = 449. o/. 21” the 


Diſtance reduced. The ſame comes out by Mr. Dunthorne's 
Tables 44% 0/.23'/. The next preceding Diſtance in the 
Ephemeris is 459. 6/. 40“ at gh, and the next following 
Diſtance at 12b. is 43®. 24/7. 24''/; whence the Difference or 


Variation of Diſtance in 3 Hours is 19.42/. 16”. whoſe 


proportional Logarithm is 2455 : The Difference of the 
reduced Diſtance 449. 0. 22”, and the preceding Diſtance 
45?.6/, 40% is 19.6/. 18/', whoſe proportional Loga- 


rithm is 4338: The Difference of theſe Logarithms is 
1883 the proportional Logarithm of 1. 56/. 40%. 
Y 


Add 


t 16 3} 3 
WT” , and the apparent * at Greenwich is 16% 
56 40. Bot the apparent Time at the Ship was 1 | 
7. 22. The Difference 4*; 10 "42/4 converted into De. 
gives 62. 400. 39! for the Longitude from Green- 
wich. at the Time when the Altitude of the Sun was taken 
fon computing the Time, and ĩt is al. becauſe the. Time 
| at the Sbip is greateſt. / 
N. B. An Altitude of theSun for ng paring the Time might 
have been taken early in the Morning £390 the Obſervations 
of the Diſtance, which would have had the Advantage of 
tue Altitude taken in the Afternoon by being nearer the 
Time of the Diſtance, ſo that there would be Occaſion to 
depend upon the going of the Watch for a leſs Interval of 
Time; beſides that, the Longitude would be thereþy cars 
rind on for a longer Time. 
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J Explanation and Uſe of th the | Ardicite con 14-167 
tained in the Ephemeris, — 145 1.7 
Tables requiſite to be uſed with the Ephemeris, t 
A Table of the Refraction of the heavenly Bodies | 
in Altitude, — — Ty \ 5 
A Table of the Moon's Parallax in Altitude, 3» 4,& 5 ; 


A Table to turn Degrees and · Minutes into Time, "Ws &$ 
and the contrary, ' — [D | 
A Table of the Longitude and Latitude of the 8 0 
0 zodiacal Stars proper totake the Moon's % 9 
iſtance from for finding the Longitude at Sea, 
Table to find the Aberration of a zodiacal Star 


in Longitude, — — 2 
Table for chuſing proper Stars ſor 3 the 
Moon's Diſtance from, — 
A particular Table of Limits for « . 10 


A Table for finding the Correction of the Moon's 
Longitude or Latitude, obtained by e. 
from the Places calculated for Noon or g. 

A Catalogue of the right Aſcenſions and Declina- 
tions of the principal fixed Stars of the firſt and 2 4 
ſecond Magnitude, adapted to the Year 1767, 13 
with their Variations in Ten Years, 


A Table of Multipliers of the Difference = | 


the Moon's Longitude computed, and that in- 
ferred from Obſervation, to find the Error of the 
Ship's Account in Longitude, 
A Table of. the Depreſſion or the Dip of the Ho- 
. rizon of the Sea, 
Right Aſcenſions and Declinations of ſome of the 
3 fixed Stars, deduced from 1 Brad - 
ey's Obſervations, — 
Longitudes and Latitudes of Ditto, 
New Tables and Rules for correcting the apparent 
Diſtance of the Moon from the Sun or a fixed 
Star on account of Refraction and Parallax, by 
Mr. Lyons. 
Two Folio Sheets, containing Tables 1 2, 3, & 4. 17 K 18 


14 
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ſhane precedin 8 | 5 1877 


upplemental Tables, b on. Lyo 29-36 72 
5 and Uſe of Sopplemtatal Tables 46-45 
Ky tion of the — a. Tables and Rutes 1 

nding the Kea o of Refraction and Parallax 4447 
— on the Moon's Diſtance from a Star, | 
An ample of the Uſe of Mr. Lyons Table IV. 18 
ſor Para ax applled to another Oecaſon, 4 - 
roblem Having given the Hypothenuſeand One |... 
Leg of a right-aogled ſpherical Triangle, ta find ( 
the Angle oppoſite to this Leg, ſuppoſing the N 
Triangle to be ſmall, communicated by Mr. Lyons 
Cotrection to be applied to the Effec of Refraction | 
and Parillax on account of the Barometer and $49 & 56 
Thermometer, — 
A new Method of computing the Effect of of Refrac- 1 
5 & 67 


tion and Parallax upon the Moon's Diſtance from 
the Sun or a fixed Star with the Inveſtigation of 

the ſame, by Mr. Dunthorne, PORK, 

A Table of proportional. Logarithms, — 40 Pages 

Explication and Uſe of the Tables requiſite to be | 

aſed with the A ſtronomical and Nautical Ephe- 129—135 
meris, 

Explanation and Uſe of the Table of propor- 

tional Logarithms, 

Inſtructions for finding the Longitude at Sea by 
the Help ot the Ephemeris. 

Article J. Concerning the Inſtruments and Obſer- 
vations, 

Article II. To compute the apparent Time from 
the obſerved Altitude of the Sun or a known 
Star, and thence to find the apparent Time of -i! 
the Obſervation of the Diſtance of the Moon 5. — 151 
from the Sun or a Star, 

Article III. To reduce the obſerved Diſtance of 
the Moon's Limb from a Star or from the Sun's 
Limb to the true Diſtance of the Centres, 

Article, IV. and laſt. To find the Longitude jp of 


136=146 


141=145 
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152—154 


the obſerved Diſtance reduced, vw he Help of þ 154—156 
the Ephemeris, 

Two Examples of the Calculation of the he Loagitade, 

Example I. From a ſuppoſed Diſtance of 1 Moon 
from the Sun, —— 

Example 11. From a ſuppoſed Diſtance of the 
Moon from a fixed Star, 
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Mr. DUNTHoRNE's Solution of the problem for 
- findin g the Effect of Refraion and Parallax. 
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% Communicated by. Mr. DUNTHORNE. 
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F we have the diſtance of the Moon from the Sun, inſtead 

of a ſtar (and great exactneſs be required) his parallax in 
altitude, taken from the following table, muſt be ſubſtracted 
m_ his refraction, and only the difference * in the Wan 
of the refraction of a ſtar. 


A TABLE of the Sun's Parallax in Altitude. 


Altitude | Paral- |} Altitude. | Paral- || Altitude | Paral- " 
of the Sun.] lax. of the Sun. lax. of the Sun.] lax. e 
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2 = b. 17. Mr. Un. firſt Table for refraction. ws 8 


__—.. Ne anſwering to 5 and * be cata teat ons? 4 
1 5 9 and 21 for 1975 read 1799 44 
_—_— 880 7 and 23 for 2711 read 81: 
_ .- 5 and 25 for 4106 read 4200 . 
= 8 27 and 44 for 0927 wag 0947 / 


19 and Eg for 2 
: 1 * . for cp 1884”. "oe US 
_ ES Page 22. line 13 and 15. for 9214 read 7764 e 
| Page 23. line 4. for 30+ 15 read 50 25 
8 24. line 12, for prop. . * 155 320 0.0653; wah bag. 
* of. 150, 290 1.0653 | 


4 5 Mr. lene Till © 23 4 
= Page 58. againſt 29 under 5 3/ for 303,5 read 305,5, 4 
Page 4 in title (hor, par. )) over the ene 2 
rid 62 2 


N x 2 { 
+ Er In th Tt of pinion quit, 4 


3 Log. of 29. 13 for 7996 read 2896 Eb 

þ 29. 14 for 7994 read 7894 1 285 
56. 2 — 2 _ 5038 | 

2 F730 for 405 495 | 

Page 157. line 24 and 25. the two 3 6 
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